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'HVLJQLQJ FRQVWUXFWLQJ DQG RSHUDWLQJ VSDFHFUDIW LV
RUJDQL]HGDQGVWUXFWXUHGLQYDULRXVGLIIHUHQWSKDVHV7KH\
DUH NQRZQ DV SURMHFW OLIHF\FOH SKDVHV DQG GHVFULEHG E\
UHVSHFWLYH VWDQGDUGV RI WKH (XURSHDQ &RRSHUDWLRQ IRU
6SDFH6WDQGDUGL]DWLRQ (&66 DQG WKH(XURSHDQ6SDFH
$JHQF\ (6$ DV ZHOO DV WKH 1DWLRQDO $HURQDXWLFV DQG
6SDFH $GPLQLVWUDWLRQ 1$6$ 7KLV GHVFULEHG OLIHF\FOH
VWDUWVZLWKD3KDVHDND3UH3KDVH$DQGLVIROORZHGE\
$ % & ' ( DQG HQGV ZLWK 3KDVH ) (DFK 3KDVH
GHVFULEHV D FHUWDLQ VHW RI HQJLQHHULQJ WDVNV WKDW KDYH WR
EHIXOILOOHGDVZHOODVJRDOVLQWHUPVRIGHILQHGGHOLYHUDEOHV
DQG GHVLJQ UHYLHZV ,Q WKH HDUO\ SKDVHV D VSDFHFUDIW
SURMHFW VWDUWV ZLWK IHDVLELOLW\ VWXGLHV IROORZHG E\ GHWDLOHG
GHVLJQZRUNZKLFKLVDGGUHVVHGLQ3KDVHV$DQG%7KLV
LV IROORZHG E\ GHYHORSPHQW DV ZHOO DV DVVHPEO\
LQWHJUDWLRQ DQG WHVW $,7 DFWLYLWLHV LQ 3KDVH & DQG '
)LQDOO\ WKH VSDFHFUDIW LV RSHUDWHG LQ 3KDVH ( DQG
GLVSRVHGODWHULQ3KDVH)>@>@
&XUUHQWO\ WKH *HUPDQ $HURVSDFH &HQWHU '/5 LV
GHYHORSLQJ D 6PDOO 6DWHOOLWH 7HFKQRORJ\ ([SHULPHQW
3ODWIRUP 67(3 *RDO RI WKLV SURMHFW LV WR GHYHORS D
VPDOO PXOWL PLVVLRQ SODWIRUP DQG WR SURYLGH LW WR YDULRXV
FXVWRPHUVWRLQWHJUDWHWKHLUSD\ORDGVWRLWDVZHOODVXVLQJ
LWIRUIXWXUHUHVHDUFKRQWKHSODWIRUPEXVLWVHOI:LWKLQWKLV
SURMHFW '/5 RFFXSLHV WKH XQLTXH SRVLWLRQ RI SODQQLQJ
EXLOGLQJDQGRSHUDWLQJWKHVDWHOOLWHEXV/DWHUHLWKHU'/5
RU D FXVWRPHU ZLOO SODQ EXLOG DQG RSHUDWH D PLVVLRQ
FRQVLVWLQJRIERWKWKH67(3VDWHOOLWHEXVDQGWKHSD\ORDG
WRJHWKHU 7KLV PXOWLPLVVLRQ VFHQDULR UDLVHV VHYHUDO
FKDOOHQJHV LQ WHUPV RI V\VWHP HQJLQHHULQJ DQG
FRQILJXUDWLRQ FRQWURO)RU LQVWDQFH WKH LQWHUIDFHEHWZHHQ
WKHEXVDQGSODWIRUPQHHGVWREHDVJHQHULFDVSRVVLEOH,W
KDV WR SURYLGH D FRPPRQ VHW RI IXQFWLRQDOLW\ WKDW LV
FXVWRPL]DEOH DQG IOH[LEOH HQRXJK IRU DOO YDULRXV IXWXUH
PLVVLRQV$GGLWLRQDOO\ LW QHHGV WREH FRQVLGHUHG WKDW WKH
LQWHUIDFHHYROYHVRYHU WLPH WKH VDPHZD\DV WKH67(3
VDWHOOLWHEXVHYHQWXDOO\HYROYHV>@
7RGHDOZLWKWKHVHFKDOOHQJHVLWLVLQWHQGHGWRLPSOHPHQW
0RGHO%DVHG6\VWHP(QJLQHHULQJ0%6(LQWRWKH67(3
SURMHFW7KHVRIWZDUH9LUWXDO6DWHOOLWHZLOOVHUYHDVV\VWHP
HQJLQHHULQJGDWDEDVHDQGFHQWUDOVRXUFHRINQRZOHGJHIRU
VHYHUDO HQJLQHHULQJ WDVNV DQG SURFHVVHV OLQNLQJ WR WKLV
LQIRUPDWLRQ KXE ,Q WKH EHJLQQLQJ WKH GDWDEDVH ZLOO EH
DSSOLHGWRVXSSRUWV\VWHPHQJLQHHULQJLQVRPHFULWLFDODQG
DOUHDG\ LGHQWLILHG ILHOGV /DWHU LQ WKH SURMHFW QHZ XVH
FDVHVVXFKDVGHDOLQJZLWKKDUQHVVPDQDJHPHQWZLOOEH
HYDOXDWHG LPSOHPHQWHG LQWR LW DQG LQWHJUDWHG WR WKHLU
DVVRFLDWHG HQJLQHHULQJ SURFHVVHV ,QWURGXFLQJ 0%6(
VWHSE\VWHS LQWR WKH ZKROH OLIHF\FOH RI D SURMHFW LV QHZ
FRPSDUHG WRH[LVWLQJDSSURDFKHVDQGUHTXLUHVQHZZD\V
RI GHVFULELQJ WKH GDWD PRGHO RI D V\VWHPV HQJLQHHULQJ
GDWDEDVHLQRUGHUWRWHFKQLFDOO\HQDEOHWKLVDSSURDFK
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7KLV SDSHU HODERUDWHV RQ WKH YLVLRQ RI LPSOHPHQWLQJ
9LUWXDO6DWHOOLWHDV0%6(WRROLQWKHZKROHOLIHF\FOHRIWKH
67(3 SURMHFW 6HFWLRQ  JLYHV DQ RYHUYLHZ RI UHODWHG
ZRUN LQ WKH ILHOG RI0%6( DQG VSDFHFUDIW HQJLQHHULQJ LQ
(XURSH $GGLWLRQDOO\ LW ZLOO SURYLGH VRPH GHWDLOV WR VRPH
LPSRUWDQW PRGHOOLQJ DVSHFWV 6HFWLRQ  FODULILHV RQ WKH
PHDQLQJRI0%6(DQGGHILQHVLW LQWKHFRQWH[WRIDPXOWL
PLVVLRQSODWIRUPVXFKDV67(36HFWLRQGLVFXVVHVWKH
YLVLRQ RI 0%6( RYHU WKH ZKROH OLIHF\FOH RI D VSDFHFUDIW
DQG WKH FRUUHVSRQGLQJ FRQFHSWXDO DQG WHFKQLFDO QHHGV
ZKHUHDV6HFWLRQSURYLGHVLQIRUPDWLRQRIKRZ0%6(DQG
9LUWXDO6DWHOOLWHZLOODFWXDOO\EHLPSOHPHQWHGLQWKH67(3
SURMHFW 7KH SDSHU ILQDOO\ FRQFOXGHV DQG RXWOLQHV VRPH
IXWXUHDFWLYLWLHVLQ6HFWLRQ
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0%6( LV QRW D QHZ WRSLF ZLWKLQ WKH (XURSHDQ VSDFH
FRPPXQLW\ 6HYHUDO 0%6( UHODWHG SURMHFWV SURYLGH
VROXWLRQV WR VXSSRUW WKH GHYHORSPHQW LQ YDULRXV SDUWV RI
WKHOLIHF\FOHRIDVSDFHFUDIW$OORIWKHIROORZLQJSUHVHQWHG
DSSURDFKHV SURYLGH VRIWZDUH FRQWDLQLQJ GDWDEDVHV WKDW
DOORZ FUHDWLQJ D V\VWHP PRGHO RI WKH GHYHORSHG
VSDFHFUDIW$OORI WKHPDOVRDOORZVKDULQJWKDWPRGHOZLWK
DOOVWDNHKROGHUV2QHFDQ UHXVH WKH LQIRUPDWLRQVWRUHG LQ
WKHPRGHOHLWKHUIRUYHULILFDWLRQRULQYDULRXVSODFHVGXULQJ
GHYHORSPHQW E\ LQWHUIDFLQJ LW WR RWKHU SURFHVVHV 7R
HQVXUH VHPDQWLF FRUUHFWQHVV RI WKH VWRUHG LQIRUPDWLRQ
WKHVHGDWDEDVHVSURYLGH&RQFHSWXDO'DWD0RGHOV&'0
LQ FRPSXWHU VFLHQFH RIWHQ UHIHUUHG WR DV PHWDPRGHOV
7KHVH &'0 SURYLGH WKH FRPPRQ ODQJXDJH WR DOO
VWDNHKROGHUV LQ D VSDFHFUDIW SURMHFW WR GHVFULEH WKH
V\VWHP
7ZR VRIWZDUH IUDPHZRUNV WDUJHW WKH HDUO\ SKDVHV RI D
VSDFHFUDIW WKH2SHQ&RQFXUUHQW'HVLJQ7RRO 2&'7>@
DQG 9LUWXDO 6DWHOOLWH 2&'7 FDQ EH VHHQ DV D WRRO WKDW
LPSOHPHQWV WKH &'0 GHVFULEHG E\ WKH (&66 7HFKQLFDO
0HPRUDQGXP (70 >@ $FFRUGLQJO\ LW WULHV WR
FUHDWHDFRPPRQXQGHUVWDQGLQJRI3KDVH$VWXGLHVZLWKLQ
WKH(XURSHDQ VSDFHFRPPXQLW\%DVHGRQ WKH(70
LWZLOOKHOSWRHDVHWKHH[FKDQJHRILQIRUPDWLRQDFURVV
DJHQFLHV FRPSDQLHV DQG UHVHDUFK LQVWLWXWLRQV 8QWLO
WRGD\ LW GRHVQRW IXOO\ DGGUHVV WKH WUDQVLWLRQRIJDWKHUHG
LQIRUPDWLRQWRZDUGV3KDVH%
9LUWXDO 6DWHOOLWH KDV EHHQ GHYHORSHG DQG LV XVHG LQ
SDUDOOHO 5DWKHU WKDQ IRFXVLQJ RQ LQIRUPDWLRQ H[FKDQJH
DFURVV ELJ HQWLWLHV LWV PDMRU IRFXV LV RQ UHVHDUFK LQ
SDUWLFXODU RQ H[FKDQJLQJ GHVLJQ LQIRUPDWLRQ DORQJ WKH
SURMHFW OLIHF\FOH 8QGHU FRQVWDQW GHYHORSPHQW LW DOORZV
DGMXVWLQJ WR QHZ SURFHVVHV ZLWKLQ '/5¶V &RQFXUUHQW
(QJLQHHULQJ)DFLOLW\ &()RU LPSOHPHQWLQJQHZPHWKRGV
RILQWHUDFWLQJZLWKRUXQGHUVWDQGLQJFDSWXUHGGDWD$PRQJ
RWKHUV WKHVH SURFHVVHV DQG PHWKRGV FRYHU WKH
LQWHJUDWLRQRIYLUWXDO UHDOLW\ >@DVZHOODV IRUPDOPHWKRGV
DVDFRQWLQXRXVYHULILFDWLRQWRRO>@
%RWK WRROV 2&'7 DQG 9LUWXDO 6DWHOOLWH DUH HDV\ WR XVH
DQGLQWHJUDWHVPRRWKO\LQWRWKHSURFHVVRIWKH&()ZKLFK
LVXVHGIRUHDUO\VSDFHFUDIWGHVLJQ7KLVLVUHIOHFWHGLQWKH
GDWD PRGHO DV ZHOO $FFRUGLQJO\ ERWK XQGHUO\LQJ &'0
SURYLGH FDSDELOLWLHV WR FDSWXUH WKH SURGXFW VWUXFWXUH DV
ZHOO DV NH\ SHUIRUPDQFH LQGLFDWRUV RI VXFK FRQFXUUHQW
HQJLQHHULQJ VWXGLHV VXFKDVPDVVHVRI HTXLSPHQWZLWKLQ
WKHV\VWHPPRGHO
/RRNLQJWR3KDVH%&DQG'(6$ZDVUXQQLQJWKH9LUWXDO
6SDFHFUDIW'HVLJQ96'SURMHFWWRGHYHORSDPHWKRGDQG
IUDPHZRUN WR LPSURYH H[FKDQJH DQG RUJDQL]DWLRQ RI
LQIRUPDWLRQ 7KLV KDV EHHQ FDSWXUHG LQ WKH 7HFKQLFDO
0HPRUDQGXP (70 >@ >@ :LWK HPSKDVLV WR
H[FKDQJH LQIRUPDWLRQ GXULQJ WKHVH SKDVHV RQH PDMRU
DVSHFWLVWRVXSSRUW$,7,WPHDQVWKDWLQIRUPDWLRQDOUHDG\
XVHGIRUWKHGHVLJQLVDOVRLPSRUWDQWIRUDFWLYLWLHVVXFKDV
VLPXODWRUFRQILJXUDWLRQ7KLVUHTXLUHV LQIRUPDWLRQVXFKDV
WKHIXQFWLRQDOHOHFWULFDODUFKLWHFWXUHDVZHOODVRSHUDWLRQDO
EHKDYLRURIWKHVSDFHFUDIWDQGLWVVLQJOHFRPSRQHQWV)RU
H[DPSOH ,QWHUIDFHV RU VWDWH PDFKLQHV FDQ WHFKQLFDOO\
H[SUHVV VXFK DVSHFWV 7KH PRGHOOHG LQIRUPDWLRQ LV
RUJDQL]HG LQ SURGXFW VWUXFWXUHV DV ZHOO EXW DGGLWLRQDOO\
96'GHOLYHUVFRQILJXUDWLRQFRQWUROPHFKDQLVPVWKDWDOORZ
UHXVLQJ LQIRUPDWLRQ DQG UHVWUXFWXULQJ LW IRU VSHFLILF
DSSOLFDWLRQV,WDOORZVGHILQLQJVLQJOHFRPSRQHQWVVXFKDV
DUHDFWLRQZKHHORIWKHVSDFHFUDIWWKDWFDQEHSODFHGLQWR
GLIIHUHQW VSDFHFUDIW FRQILJXUDWLRQV VXFK DV RQH IRU DQ
HQJLQHHULQJ PRGHO RU D FRQILJXUDWLRQ IRU D VLPXODWRU
EHQFK ,QIRUPDWLRQ RI WKH UHDFWLRQ ZKHHO WKDW KDV EHHQ
VSHFLILHG RQSURGXFW OHYHO LV UHXVHGDQG LQKHULWHG E\ WKH
VSDFHFUDIW FRQILJXUDWLRQV 7KLV DSSURDFK FHQWUDOL]HV
FRPPRQ LQIRUPDWLRQ VXFK DV WKH PDVV RI WKH UHDFWLRQ
ZKHHOWRRQHFHQWUDOSRLQW LQ WKHGDWDEDVH&KDQJLQJWKLV
LQIRUPDWLRQ FDQ EH DXWRPDWLFDOO\ SURSDJDWHG LQWR WKH
YDULRXVGLIIHUHQWFRQILJXUDWLRQV
:LWKLQ WKH SURMHFW (XURSHDQ *URXQG 6HJPHQW &RPPRQ
&RUH (*6&& D QHZ JURXQG VHJPHQW LQIUDVWUXFWXUH LV
GHILQHGDQGGHYHORSHG7KLVZRUNLQFOXGHVWKHGHILQLWLRQRI
D&'0WRLPSURYHLQIRUPDWLRQH[FKDQJHDQGFRQILJXUDWLRQ
RI JURXQG VHJPHQWV LQ SDUWLFXODU EHWZHHQ $,7 DQG
RSHUDWLRQV >@ >@ ,Q FRQWUDVW WR 96' WKLV SURMHFW
IRFXVHV RQ EULGJLQJ WKH SKDVHV IURP $,7 WR RSHUDWLRQV
$FFRUGLQJO\ LWVPDMRUILHOGRIDSSOLFDWLRQLVPRGHOOLQJDQG
H[FKDQJH RI WHOHPHWU\ DQG WHOHFRPPDQG 707&
LQFOXGLQJ IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH DQG
LQFRUSRUDWHG VWDQGDUGV VXFK DV WKH 3DFNHW 8WLOL]DWLRQ
6WDQGDUG386
5DQJH'% LV RQH RI WKH LQGXVWULDO LPSOHPHQWDWLRQV RI D
GDWDEDVHDQGLVGHYHORSHGDW$LUEXV'HIHQFHDQG6SDFH
5DQJH'% LV EDVHG RQ WKH RXWFRPHV RI (70 DQG
WKH XQGHUO\LQJ&'0 LV GHYHORSHG FORVHO\ WR WKH &'0 RI
(*6&& WRHDVH WKHGDWDH[FKDQJH WR&HQWUDO&KHFNRXW
6\VWHPV&&6 IRUH[DPSOH$FFRUGLQJO\ LW LVZHOOVXLWHG
IRU WKH 6SDFHFUDIW 5HIHUHQFHV 'DWD %DVH 65'% XVH
FDVHRIKDQGOLQJ707&EXWLWLVFOHDUO\QRWOLPLWHGWRLW,WLV
GHYHORSHG ZLWK D IRFXV RQ SURMHFWVSHFLILF WDLORULQJ WR
FKDQJH WKH &'0 ZKHQ QHHGHG 7KH GDWDEDVH FDQ EH
HIILFLHQWO\ LQWHJUDWHG LQWR WKH VSDFHFUDIW GHYHORSPHQW
SURFHVVHV VLQFH LW SURYLGHV VHYHUDO LQWHUIDFHV WR RWKHU
GDWDEDVHVDQGWRROV
(YHQ WKRXJK DOO GDWDEDVHV LPSOHPHQW LQGLYLGXDO &'0
PRVW RI WKHP DUH FRPSOHPHQWHG E\ LQFRUSRUDWLQJ
VWDQGDUGVVXFKDV WKH4XDQWLWLHV8QLWV'LPHQVLRQVDQG
9DOXHV 48'9 >@ 7KHVH VWDQGDUGV DUH DQ LPSRUWDQW
DVVHW WR QRUPDOL]H WKH LQWHUSUHWDWLRQ RI LQIRUPDWLRQ 7KH
48'9 VWDQGDUG LQ SDUWLFXODU DOORZV DVVLJQLQJ VSHFLILF
XQLWV DQG TXDQWLW\ NLQGV WR YDOXHV DQG GHULYHV WKHLU
UHODWLRQVKLS WR RWKHUV >@ %\ WKLV PLVLQWHUSUHWDWLRQ FDQ
EH DYRLGHG LI PHWHUV WR IHHW DUH DXWRPDWLFDOO\ FRQYHUWHG
XVLQJ WKH PRGHOOHG LQIRUPDWLRQ RI WKHLU UHODWLRQVKLS
)LQDOO\ DOO WKHVH GDWDEDVHV DOVR SURYLGH FDSDELOLWLHV IRU
YHUVLRQ DQG FRQILJXUDWLRQ FRQWURO HLWKHU RQ D WHFKQLFDO
OHYHOE\YHUVLRQFRQWUROV\VWHPVRURQWKHFRQFHSWXDOOHYHO
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LQ WKH &'0 E\ SURYLGLQJ LQIRUPDWLRQ LQKHULWDQFH
PHFKDQLVPV>@
%\ SURYLGLQJ VXFK FHQWUDO GDWDEDVHV LQ D SURMHFW LW LV
SRVVLEOH WR FRQQHFW WKH YDULRXV GLIIHUHQW EXVLQHVV DQG
HQJLQHHULQJSURFHVVHVWRLW7KLVUHTXLUHVWKHGHYHORSPHQW
RI DGHTXDWH LQSXWRXWSXW ,2 PHFKDQLVPV DV IRU
H[DPSOH LQ LQGXVWULDO GDWDEDVHV 2QFH WKH\ DUH
LPSOHPHQWHG SURFHVV VWDNHKROGHUV FDQ UHDG LQIRUPDWLRQ
IURPWKHV\VWHPPRGHOSURFHVVLWDQGZULWHEDFNUHVXOWV
ZKLFKFDQEHXVHGDJDLQE\RWKHUSURFHVVHV5DWKHUWKDQ
MXVW VWRULQJ LQIRUPDWLRQ IRU UHYLHZ VXFK DV LQ FODVVLFDO
GRFXPHQW FHQWULF DSSURDFKHV WKH LQIRUPDWLRQ LV QRZ
DFFHVVLEOH FRQVLVWHQW DQG FDQ EH UHXVHG DQG UHILQHG ,W
DOVR HQDEOHV GLUHFW YHULILFDWLRQ IHHGEDFN WR WKH GHVLJQ
SURFHVVE\DQDO\]LQJ WKH LQIRUPDWLRQ LQ WKHGDWDEDVHRQ
WKH IO\ >@ 7KH ,2 FDSDELOLWLHV KDYH EHHQ VKRZQ LQ
YDULRXV ZD\V VXFK DV H[SRUWLQJ VSDFHFUDIW FRQILJXUDWLRQ
LQIRUPDWLRQ LQWR D PHFKDQLFDO FRPSXWHU DLGHG GHVLJQ
&$'SURFHVVGXULQJFRQFXUUHQWHQJLQHHULQJVWXGLHV>@
2WKHUV VKRZHG FDSDELOLWLHV RI IHHGLQJ EDFN PHFKDQLFDO
&$' LQIRUPDWLRQ EDFN LQWR WKH V\VWHP PRGHO >@ WKXV
FORVLQJ WKH ORRS DQG SURYLGLQJ WKH LQIRUPDWLRQ WR IXUWKHU
FRPSXWHU DLGHG HQJLQHHULQJ &$( VWHSV 6RPH IXUWKHU
ZRUNKLJKOLJKWHG WKDW LW LVSRVVLEOH WRFRQQHFWDVLPXODWRU
FRQILJXUDWLRQSURFHVVZLWK LWVRZQ LQGLYLGXDOGDWDEDVHDV
ZHOO ,Q WKDW FDVH WKH V\VWHP GDWDEDVH ZDV XVHG WR
DFWXDOO\ XSGDWH DQG FRQVWUXFW SDUWV RI WKH VLPXODWRU
FRQILJXUDWLRQGDWDEDVHZKLOH WKHVLPXODWRUGDWDEDVHZDV
HQULFKHGZLWKVLPXODWLRQVSHFLILFLQIRUPDWLRQ>@
 '(),1,7,212)0%6(,17+(&217(;72)
$08/7,0,66,213/$7)250
(YHQ WKRXJK 0%6( LV YHU\ RIWHQ SDUW RI WRGD\¶V VSDFH
SURMHFWVLWLVUDUHO\GHILQHGDQGEURXJKWLQWRFRQWH[WRIWKH
SURMHFW 1HYHUWKHOHVV LW LV LPSRUWDQW WR VHW WKH FRUUHFW
VFRSH WRPDNHDOO VWDNHKROGHUV LQ WKHSURMHFWXQGHUVWDQG
ZKDW LV DFWXDOO\PHDQW E\ LQWURGXFLQJ0%6( ,Q JHQHUDO
H[SHUWV LQYROYHG LQ GHVLJQLQJ HQJLQHHULQJ DQG RSHUDWLQJ
WKH VSDFHFUDIW KDYH WKHLU VSHFLILF DQG DSSURYHG ZD\V RI
ZRUNLQJ 7KH\ XVXDOO\ IROORZ WKHLU ZHOOHVWDEOLVKHG
EXVLQHVV DQG HQJLQHHULQJ SURFHVVHV ZKLFK UHTXLUH
VSHFLILFWRROVDQGGDWD)RULQVWDQFHFRQVLGHULQJVRIWZDUH
GHYHORSPHQW DFWLYLWLHV IRU WKH RQERDUG FRPSXWHU 2%&
WKHHQJLQHHUVKDYHWRIROORZDVSHFLILFSURFHVVWRHQVXUH
TXDOLW\DQGFRUUHFWQHVVRIWKHLUGHOLYHUDEOHV7KH\KDYHWR
VWDUW ORRNLQJDW ,QWHUIDFH&RQWURO'RFXPHQWV,&'ZKLFK
GHVFULEH KRZ WKH VRIWZDUH LV FRQQHFWHG WR RWKHU
FRPSRQHQWVRIWKHVSDFHFUDIW)ROORZLQJWKHVH,&'VWKH\
KDYH WR LPSOHPHQW WKH VRIWZDUH DFFRUGLQJ WR WKH
VSHFLILFDWLRQV IRU WKH RSHUDWLRQDO EHKDYLRU WKDW PD\
LQFOXGHLQIRUPDWLRQDERXW707&XVHGEHWZHHQWKHJURXQG
VHJPHQWDQGWKHVSDFHFUDIW2QFHWKHVRIWZDUH LVEXLOW LW
KDVWREHWHVWHGDQGYHULILHGIROORZLQJVWDQGDUGVDQGWHVW
VSHFLILFDWLRQVEHIRUHLWFDQEHVXFFHVVIXOO\LQWHJUDWHGLQWR
WKHVSDFHFUDIW
7KLV RYHUDOO SURFHVV VKRZV D IORZ DQG GHSHQGHQFLHV RI
LQIRUPDWLRQ VWDUWLQJ IURP WKH ,&'¶V RYHU DGGLWLRQDO
DUWLIDFWV VXFK DV 707& WRZDUGV WKH ILQDO VRIWZDUH
+RZHYHUWKH707&LQIRUPDWLRQZKLFKKDVEHHQXVHGIRU
GHYHORSLQJ RQERDUG VRIWZDUH LV PD\EH XVHG LQ RWKHU
SODFHV DV ZHOO DV IRU H[DPSOH VWDWHG E\ LQGXVWULDO
GDWDEDVH XVHFDVHV XVLQJ WKH LQIRUPDWLRQ WR VHWXS WKH
&&6 ,Q RUGHU WR HQVXUH WKDW WKH 707& XVHG IRU
LPSOHPHQWLQJWKHVRIWZDUHLVWKHVDPH707&DVXVHGIRU
WKH FRQILJXUDWLRQ RI WKH &&6 LW VKRXOG EH KDQGOHG E\ D
FRQVLVWHQWDQGFHQWUDOVWRUDJH7KLVFRQVLVWHQWVWRUDJH LV
FDOOHGWKHV\VWHPPRGHO
)LJXUH  LOOXVWUDWHV WKH DIRUHPHQWLRQHG LQIRUPDWLRQ
GHSHQGHQFLHV WRJHWKHU ZLWK WKH XVH RI D V\VWHPPRGHO
7KUHH OHYHOV DUH GHSLFWHG VKRZLQJ WKH V\VWHP
HQJLQHHULQJ GRPDLQ HQJLQHHULQJ DQG WKH LQIRUPDWLRQ
H[FKDQJH OHYHO LQ EHWZHHQ ,Q OLQH ZLWK WKH RQERDUG
VRIWZDUH H[DPSOH WKH YDULRXV GLIIHUHQW HQJLQHHULQJ
SURFHVVHVSURYLGH WKHLU RZQ LQGLYLGXDO WRROV EXW WKH\ DUH
FRQQHFWHG ZLWK HDFK RWKHU $V VHHQ WKH\ WUDQVIHU GDWD
IURP WDVN WR WDVN EXW DGGLWLRQDOO\ WKH\ HLWKHU UHTXLUH
),*85( 7KHLQVWDQWLDWLRQVRIWKH&RQFHSWXDO'DWD0RGHODORQJWKHOLIHF\FOHSKDVHVRIDVSDFHFUDIW7KH
DPRXQW RI V\VWHP PRGHOV UHODWLQJ WR HDFK RWKHU LQFUHDVHV RYHU WLPH RQ PXOWLPLVVLRQ SODWIRUPV 9DULRXV
GLVFLSOLQHVSHFLILFHQJLQHHULQJSURFHVVHVDUHIHGE\DQGFRQWULEXWHEDFNWRWKHV\VWHPPRGHO
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LQIRUPDWLRQ SURYLGHG E\ RWKHU SURFHVVHV RU SURYLGH
LQIRUPDWLRQ WR RWKHU SURFHVVHV WKHPVHOYHV 7KH V\VWHP
PRGHO DFWV DV D FHQWUDO VRXUFHRI WUXWK IRU VXFK V\VWHP
UHOHYDQW LQIRUPDWLRQ 7KH YDULRXV GLIIHUHQW HQJLQHHULQJ
SURFHVVHV FDQ FRQQHFW WR WKH V\VWHP PRGHO E\ XVLQJ
VSHFLILF ,2 PHWKRGV DOORZLQJ WKH SURFHVVHV WR VWRUH RU
UHWULHYH UHOHYDQW LQIRUPDWLRQ:LWK WKH LQFUHDVLQJ DPRXQW
RI HQJLQHHULQJ SURFHVVHV WKH GHWDLO RI LQIRUPDWLRQ LQ WKH
V\VWHPPRGHOLVLQFUHDVLQJ)LJXUHDOVRKLJKOLJKWVWKDWD
ORWRILQIRUPDWLRQLVVKDUHGDFURVVWKHGLVFLSOLQHVXVLQJWKH
V\VWHPPRGHO
%DFN WR WKH DIRUHPHQWLRQHG VRIWZDUH H[DPSOH LW LV
XQGHUVWDQGDEOHWKDWWKH707&WKDWKDVRQFHEHHQXVHGWR
GHYHORS WKH RQERDUG VRIWZDUH VKRXOG EH UHXVHG $V
DOUHDG\ GHVFULEHG VXFK D UHXVH PD\ WDUJHW VLPXODWRU
FRQILJXUDWLRQV LQ $,7 RU VXSSRUW WKH FRQILJXUDWLRQ RI WKH
JURXQGVHJPHQW IRU WKHRSHUDWLRQDOSKDVH7RJHWKHUZLWK
WKH QDWXUH RI PXOWLPLVVLRQ SODWIRUPV WKHUH DUH DFWXDOO\
WZR GLPHQVLRQV WR EH FRQVLGHUHG LQ WHUPV RI UHXVH 7KH
ILUVW GLPHQVLRQ LV WKDW LQ WKH FRXUVH RI D VLQJOH PLVVLRQ
EHLQJEXLOWWKH707&RIWKH2%&KDVWRPDWFKH[DFWO\WKH
RQHXVHGIRUWKHJURXQGVHJPHQW7KHVHFRQGGLPHQVLRQ
LV WKDW LQ WKHIUDPHRI WKHVDWHOOLWHEXVIRUDPXOWLPLVVLRQ
VFHQDULRWKH707&RIDVHFRQGPLVVLRQLVMXVWDYDULDWLRQ
RIWKHILUVWRQH7KLVPHDQVWKDWWKH707&IRUWKHEXVZLOO
EH LGHQWLFDOEHVLGHVVRPHPLVVLRQVSHFLILFVHWWLQJVVXFK
DV LGHQWLILHUV EXW WKH 707& IRU WKH SD\ORDG FDQ VWLOO
FKDQJHFRPSOHWHO\1HYHUWKHOHVV WKH707&QHHGV WREH
FRQVLVWHQWIRUWKHVSHFLILFPLVVLRQ
7KH GLVFLSOLQH RI V\VWHPV HQJLQHHULQJ LGHQWLILHV WKHVH
VSHFLDODQGFULWLFDOVHWVRILQIRUPDWLRQZKLFKKDYHDGLUHFW
LPSDFW WR YDULRXV HQJLQHHULQJ GLVFLSOLQHV 7KH\ DUH
LPSRUWDQW DUWLIDFWV DQG QHHG WR EH LGHQWLILHG WR EXLOG
FRUUHVSRQGLQJ GDWDEDVHV ZLWK WKHLU XQGHUO\LQJ &'0
7KHVH &'0 WRJHWKHU ZLWK WKHLU LPSOHPHQWDWLRQV DV
VRIWZDUH DOORZ VWUXFWXULQJ WKH LQIRUPDWLRQ IURP WKH
HQJLQHHULQJWDVNVDQGEULQJLWLQWRFRQWH[WXDOUHIHUHQFHWR
HDFKRWKHU
 7+(9,6,212)(;7(16,%/(0%6(,17+(
:+2/(/,)(&<&/(2)$63$&(&5$)7
$OO FXUUHQW GDWDEDVHV DQG 0%6( WRROV DUH IRFXVLQJ RQ
VSHFLILFWDVNVLQWKHOLIHF\FOHRIDVSDFHFUDIW7KLVLVGXHWR
WKH VSHFLILF EXVLQHVV DQG HQJLQHHULQJ QHHGV E\ WKHLU
UHVSHFWLYHVWDNHKROGHUVRUFRQWUDFWXDOERXQGDULHVVXFKDV
D 3UHOLPLQDU\ 'HVLJQ 5HYLHZ 3'5 )RU LQVWDQFH PRVW
VWDNHKROGHUV RI 3KDVH $ GHVLJQV KDQG RYHU WKHLU
UHTXLUHPHQWV IRU WKH DFWXDO VSDFHFUDIW WR WKH LQGXVWU\
(YHQ WKRXJK XQGHUVWDQGDEOH LW OHDGV WR XQGHVLUHG
VLWXDWLRQV OLNH PRGHOWRWH[WWRPRGHO WUDQVIRUPDWLRQV
ZKHQWUDQVIHUULQJLQIRUPDWLRQHJIURP3KDVH$WR%,Q
FRQWUDVW WR WKH DOUHDG\ PHQWLRQHG GDWDEDVHV 9LUWXDO
6DWHOOLWH LVWDUJHWLQJIRUDKROLVWLFDSSURDFKWRVXSSRUWWKH
ZKROH OLIHF\FOH RI D VSDFHFUDIW ,W LV D GHFODUHG JRDO WR
EULGJH WKH WUDQVLWLRQ RYHU SKDVHV DQG WR PDLQWDLQ WKH
GDWDEDVH IURP WKH YHU\ ILUVW LGHD WR WKH HQGRIOLIH RI WKH
VSDFHFUDIW
9LUWXDO 6DWHOOLWH LV DOUHDG\ WKH VWDQGDUG WRRO DQG GDWD
PRGHO IRU FRQFXUUHQW HQJLQHHULQJ VWXGLHV ZLWKLQ '/5¶V
),*85( /D\HUV RI WKH9LUWXDO 6DWHOOLWH GDWDPRGHO XVLQJ(FRUH DV SHUVLVWHQF\ IRU WKH JHQHULF V\VWHP
HQJLQHHULQJ ODQJXDJHZKLFKDOORZVGHILQLQJQHZFRQFHSWV IRU WKH&'0 WKDWFDQ ILQDOO\EH LQVWDQWLDWHG LQ WKH
DFWXDO SURMHFW GDWDEDVHV 7KH FRPPRQ SURMHFW GDWDEDVH LV DFFHVVHG E\ YDULDWLRQV RI 9LUWXDO 6DWHOOLWH ZLWK
GLIIHUHQWFRQFHSWVSDFNHGWRWKH&'0
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&()$VDQH[WVWHS WKHGDWDEDVHKDVWREHHQDEOHGIRU
3KDVHV%DQGEH\RQG7KHUHIRUHVSHFLILFXVHFDVHVKDYH
WREHVHOHFWHGDQGLPSOHPHQWHGLQWRWKHGDWDEDVH6LQFHLW
LVDQHDUO\LPSRVVLEOHWDVNWRDQWLFLSDWHWKHLPSRUWDQWXVH
FDVHVIRUWKHZKROHSHULRGRIDVSDFHFUDIWPLVVLRQZKLFK
FDQ EH VHYHUDO VRPHWLPHV HYHQ DURXQG  \HDUV LQ
DGYDQFH QHZ ZD\V RI GHILQLQJ WKH GDWD PRGHO DUH
UHTXLUHG7KH\KDYHWRDOORZIRUH[WHQVLRQVDQGWDLORULQJRI
WKH GDWDEDVH ZKHQ WKH VSHFLILF QHHGV DFWXDOO\ DULVHV
9LUWXDO 6DWHOOLWH KDV HQDEOHG WKHVH QHZ PHFKDQLVPV WR
WDLORU WKH &'0 ZKHQ QHHGHG $V DQ H[DPSOH 9LUWXDO
6DWHOOLWHFDQEHXVHGWRFDSWXUHWKHSURGXFWVWUXFWXUHDQG
WKH IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH TXLWH HDUO\ LQ WKH
SURMHFW /DWHU WKH&'0FDQHDVLO\ EH H[WHQGHG IRU VWDWH
PDFKLQHV DQG RWKHU IHDWXUHV WR FDSWXUH WKH VSDFHFUDIW¶V
RSHUDWLRQDO FRQFHSW 6XFK DQ H[WHQVLRQ LV FDOOHG D
FRQFHSW(YHQWKRXJKPRVWGDWDEDVHVFDQEHH[WHQGHGWR
VRPHGHJUHHVWKHZD\9LUWXDO6DWHOOLWHGHDOVZLWKLWDOORZV
WR DOVR SURYLGLQJ VRIWZDUH SDFNDJHV E\ FRQFHUQ ZKLFK
PHDQVWDLORUHGWRVSHFLILFHQJLQHHULQJJURXSVRIWKHVDPH
SURMHFW$VDIXUWKHUH[DPSOHLWLVQRZSRVVLEOHWRSURYLGH
D9LUWXDO6DWHOOLWHVRIWZDUHWRWKHHQJLQHHUUHVSRQVLEOHIRU
PRGHOOLQJHTXLSPHQWSRUWVDQG LW LVSRVVLEOHWRSURYLGHD
VHFRQG 9LUWXDO 6DWHOOLWH VRIWZDUH WR WKH HQJLQHHU WKDW
FRQQHFWV WKHVH SRUWV E\ PRGHOOLQJ LQWHUIDFHV 7KH ILUVW
VRIWZDUH SDFNDJH GRHV QRW XQGHUVWDQG LQWHUIDFHV LQ IXOO
GHSWK VLQFH WKH\ DUH QRW UHOHYDQW WR WKH HQJLQHHU
UHVSRQVLEOH IRU PRGHOOLQJ WKH SRUWV E\ IROORZLQJ
VSHFLILFDWLRQVRUE\LQSXWIURPVXSSOLHUV6WLOOWKHVRIWZDUH
LVFDSDEOHWRGHDOZLWKGDWDFRQIOLFWVHJLQFDVHWKDWDQ
HQJLQHHU UHPRYHV D SRUW IURP D FRPSRQHQW WKDW KDV
DOUHDG\ EHHQ FRQQHFWHG E\ DQ LQWHUIDFH E\ VRPH RWKHU
HQJLQHHU
)LJXUHKHOSVWRH[SODLQWKHSUHYLRXVO\GHVFULEHGWDLORULQJ
DQGH[WHQVLRQPHFKDQLVPVRIWKH&'07KHILJXUHVKRZV
WKDW WKUHH FRQFHSWV $ % DQG & DUH EHLQJ SDFNHG WR
GLIIHUHQWYDULDWLRQVRIWKH9LUWXDO6DWHOOLWHEXWVWLOODFWLQJRQ
WKHVDPHSURMHFWGDWDEDVH/RRNLQJDWWKHGHSLFWHGOHYHOV
RIWKHGDWDEDVHWKHPRVWDEVWUDFWRQHLVEDVHGRQ(FRUH
>@ZKLFKLVDQ(FOLSVHVSHFLILFLPSOHPHQWDWLRQRI20*¶V
(VVHQWLDO 0HWD 2EMHFW )DFLOLW\ (02) >@ 7KDW (02)
SURYLGHV D VWDQGDUGL]HG DQG LQWHUFKDQJHDEOH PHWD
PRGHOOLQJ ODQJXDJH DQG EXLOGV D IRXQGDWLRQ IRU RWKHU
PRGHOOLQJ ODQJXDJHV VXFK DV WKH 8QLILHG 0RGHOOLQJ
/DQJXDJH 80/ $OO LQIRUPDWLRQ VWRUHG LQ WKH GDWDEDVH
ZLOO EH SHUVLVWHG XVLQJ ;0/0HWDGDWD ,QWHUFKDQJH ;0,
>@ $ JHQHULF V\VWHPV HQJLQHHULQJ ODQJXDJH LV GHILQHG
RQ WRS RI WKDW (FRUH OD\HU 7KLV ODQJXDJH SURYLGHV D
FRPPRQVXEVHWRIPHWDPRGHOOLQJFDSDELOLWLHVQHHGHGIRU
V\VWHPV HQJLQHHULQJ DQG IRU GHVFULELQJ IXWXUH XVHFDVHV
RI WKH &'0 $V DQ H[DPSOH WKH ODQJXDJH SURYLGHV
FDSDELOLWLHVWRGHVFULEHVWUXFWXUDO IHDWXUHVDVZHOODVGDWD
FRQWDLQHUV7KHVHVWUXFWXUDOHOHPHQWVDQGGDWDFRQWDLQHUV
DUH WKHQXVHGDQG LQVWDQWLDWHGE\ WKHFRQFHSWVXVLQJ WKH
ODQJXDJH7KHFRQFHSWVWRJHWKHUZLWKWKHJHQHULFV\VWHP
HQJLQHHULQJ ODQJXDJH FRQVWUXFW WKH FRPSOHWH &'0 7KLV
&'0 LV ILQDOO\ XVHG LQ WKH YDULRXV GLIIHUHQW YDULDWLRQV RI
9LUWXDO 6DWHOOLWH 7KHVH VRIWZDUH SDFNDJHV PDNH XVH RI
WKH FRQFHSWV LQ WKH &'0 WR LQVWDQWLDWH WKH FRPPRQ
V\VWHPPRGHO
%DFN WR WKH H[DPSOHRI LQWHUIDFHVDQGSRUWV WKH JHQHULF
V\VWHP HQJLQHHULQJ ODQJXDJH GRHV QRW NQRZ WKHVH
IHDWXUHVDWDOO ,QRUGHU WRPDNH WKHPDYDLODEOH LQ9LUWXDO
6DWHOOLWH D FRQFHSW ZRXOG KDYH WR GHVFULEH D VWUXFWXUDO
HOHPHQW VXFK DV D FRPSRQHQW ZKHUH SRUWV FDQ EH
DVVLJQHGWRVDPHDVGHVFULELQJWKHSRUWV WKHPVHOYHV$V
LQGLFDWHGE\FRQFHSW%DQG&WKH\FDQDOVRPDNHXVHRI
DOUHDG\H[LVWLQJRQHVVXFKDV%UHSUHVHQWLQJWKHFRQFHSW
IRU SRUWV DQG & WKH RQH IRU LQWHUIDFHV ZKLFK LV ILQDOO\
UHIHUHQFLQJWKHSRUWVRIFRQFHSW%
$V DOUHDG\ PHQWLRQHG LW LV SRVVLEOH WR VSHFLI\ OLIHF\FOH
VSHFLILFYHUVLRQVRIWKHVRIWZDUHDVZHOOVXFKDVDWDLORUHG
YDULDWLRQ IRU WKH LQLWLDO GHVLJQ ZKHUH WKH XQGHUO\LQJ
GDWDEDVHZLOOEHUHXVHGDQGH[WHQGHGXVLQJODWHU3KDVH%
VSHFLILF YDULDWLRQV RI 9LUWXDO 6DWHOOLWH 7RJHWKHU ZLWK WKH
FDSDELOLWLHVWRFUHDWHGLIIHUHQWVRIWZDUHSDFNDJHVDFWLQJRQ
WKH VDPHGDWDEDVH WKH&'0FDQEH WDLORUHG V\VWHPDWLF
DORQJ WKH OLIHF\FOH RI D SURMHFW 7KLV FRQFOXGHV WKDW WKH
GDWDEDVH GRHV QRW QHHG WR EH VWDWLF DQG FRPSOHWHO\
GHILQHGRQFHWKHSURMHFWVWDUWVEXWLVH[WHQVLEOHZKHQHYHU
QHHGHG1HZFRQFHSWVFDQEHDGGHGGXULQJWKHFRXUVHRI
WKH SURMHFW DQG FRQQHFWHG WR HDFK RWKHU WR LQKHULW IURP
DOUHDG\H[LVWLQJ RQHV5DWKHU WKDQ WU\LQJ WR DQWLFLSDWH DOO
IXWXUHHQJLQHHULQJFKDOOHQJHVWKHGDWDEDVHFDQHYROYHLQ
DQ LWHUDWLYH DSSURDFK 1HZ ,2 LQWHUIDFHV WR WKH
HQJLQHHULQJSURFHVVHVFDQEH LQWURGXFHG WRJHWKHUZLWKD
FRQFHSWDQGWKHUHIRUHZLWKQHZYDULDWLRQVRIWKHVRIWZDUH
7KLV HQVXUHV WKDW ,2 FDSDELOLWLHV PDWFK WKH DFWXDO
FRQFHSWV DQG UHVXOWLQJ&'0DV WKH\ DUH GHILQHG ,W DOVR
KHOSVWRVLPSOLI\DFFHVVWRWKHGDWDEDVHVVLQFHHQJLQHHUV
KDYHWRGHDOZLWKWKHLU,2IXQFWLRQDOLWLHVRQO\
$OO WKHVH DVSHFWV DOORZ LPSOHPHQWLQJ WKH GDWDEDVH DV
0%6(WRRO LQWRQHZSURMHFWVVWLOOQRWNQRZLQJDOOVSHFLILF
QHHGV ,QWURGXFLQJ0%6(LQVXFKDQ LWHUDWLYHZD\VHHPV
SURPLVLQJWRUHGXFHUHDFWLRQWLPHVLQWKHODWHUSURFHVVHV
,Q SDUWLFXODU LPSOHPHQWLQJ 0%6( LQ WKH ODWHU SKDVHV LV
DOVR FRQVLGHUHG WR WKHQ JLYH GLUHFW IHHGEDFN IURP
RSHUDWLRQV WR WKH HDUO\ GHYHORSPHQW RI IROORZLQJ QHZ
PLVVLRQV$OOWKLVZLOOUHGXFHFKDQJHUHTXHVWVDIWHUGHVLJQ
UHYLHZV VLQFH VXFK 0%6( GDWDEDVHV DOORZ HDUO\
YHULILFDWLRQ $V ILUVW DSSOLFDWLRQ RI WKLV 9LUWXDO 6DWHOOLWH
FRQFHSWEDVHG 0%6( DSSURDFK ZH ZLOO LQFUHPHQWDOO\
LPSOHPHQWWKHYLVLRQLQWKH67(3SURMHFW
 ,03/(0(17$7,212)9,578$/6$7(//,7(
$1'0%6(,17+(67(3352-(&7
7KH RXWOLQHG YLVLRQ RI 9LUWXDO 6DWHOOLWH DV DQ 0%6( WRRO
RYHU WKH ZKROH OLIHF\FOH LV HPEHGGHG LQ WKH 67(3
SURMHFW7KHGHPDQGRIDVXLWDEOH0%6(GDWDEDVHLVKLJK
GXH WR WKH QDWXUH RI 67(3¶VPXOWLPLVVLRQ DUFKLWHFWXUH
7KH RYHUDOO FKDUDFWHULVWLF RI VXFK D SURMHFW LV WKDW WKH
VDWHOOLWHEXVLVFXUUHQWO\GHYHORSHGWRWKHUHTXLUHPHQWVRI
D UHIHUHQFH SD\ORDG ,Q WKH IXWXUH WKLV SD\ORDG ZLOO EH
UHSODFHG E\ YDULRXV GLIIHUHQW SD\ORDGV ZKLFK LQ
FRQVHTXHQFH OHDG WR YDULRXV GLIIHUHQW PLVVLRQV ,W LV
SODQQHG WR HYROYH WKH VDWHOOLWH EXV DQG UHSODFH FHUWDLQ
FRPPHUFLDORIIWKHVKHOI &276 FRPSRQHQWV ZLWK LQ
KRXVHGHYHORSPHQWVRYHU WLPH7KLVZLOOHQDEOH UHVHDUFK
LQ UHVSHFW WR WKH VDWHOOLWH EXV EXW UDLVHV D FRPSOH[
FRQILJXUDWLRQ FRQWURO SUREOHP DV ZHOO 7KH GDWDEDVH LV
UHTXLUHG WRQRW MXVWDGHTXDWHO\PDQDJH LQIRUPDWLRQVXFK
DVLQWHUIDFHVDFURVVDOOEXVFRPSRQHQWVWKHVDPHZD\DV
WKHLQWHUIDFHVWRWKHSD\ORDGEXWLWKDVWRDOVRVXSSRUWWKLV
XVHFDVHRYHUDOOYDULDWLRQVDQGFRPELQDWLRQVRIWKHDFWXDO
PLVVLRQV
)LJXUHHODERUDWHVRQWKHGHVFULEHGFRQILJXUDWLRQFRQWURO
LVVXHV FRQFHUQLQJ WKH V\VWHP PRGHO RI WKH 67(3
VDWHOOLWHEXVDQGWKHUHVXOWLQJPLVVLRQV2QWKHXSSHUSDUW
RI WKH GLDJUDP WKH V\VWHP PRGHO FRQWDLQV VRPH LQLWLDO
LQIRUPDWLRQRIWKHVDWHOOLWHEXV7KLVV\VWHPPRGHOLVXVHG
IRU WKH ILUVW PLVVLRQ $ ,W LV WKHQ H[WHQGHG E\ WKH ILUVW
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YHUVLRQRI WKHSD\ORDGYLVLEOH LQ WKHPLGGOH OD\HU%DVHG
RQ WKLV PLVVLRQVSHFLILF PRGHO WZR HQJLQHHULQJ PRGHOV
DUHGHULYHGGHSLFWHGLQWKHORZHVWOD\HU7KH\DUHQHHGHG
WR UHIOHFW VSHFLILF DGDSWLRQV IRU VSHFLILF WDVNV (J
VLPXODWRU $ LV UXQQLQJ +DUGZDUHLQWKH/RRS +,/
VLPXODWLRQVZLWK MXVWVRPHGHGLFDWHGHTXLSPHQWZKHUHDV
VLPXODWRU % LV UXQQLQJ WKH HQYLURQPHQW DV VRIWZDUH
VLPXODWLRQZLWKWKHUHDOVDWHOOLWHLQWKHORRS
6XFK VSHFLILF WDVNV PD\ LPSO\ GLIIHUHQW UHTXLUHPHQWV RQ
FRPSRQHQWV VXFK DV WKH KDUQHVV RU EUHDNRXW ER[HV
6LPLODUFRQVLGHUDWLRQVDSSO\IRUWKHFDVHWKDWDQHYROXWLRQ
RI WKH SD\ORDG LV DERXW WR EH IORZQ 7KH FRQWHQW RI WKH
V\VWHPPRGHO UHJDUGLQJ WKHEXVPD\VWD\ WKHVDPHEXW
VOLJKW YDULDWLRQV ZLOO GHILQLWHO\ DSSO\ WR WKH SD\ORDG DQG
PD\EH VPDOO FKDQJHV WR EXV FRPSRQHQWV $OO WKHVH
DVSHFWV DSSO\ IRU PLVVLRQ & DV ZHOO ZKHUH QRZ WKH
VDWHOOLWH EXV KDV HYROYHG 0LVVLRQ & DFWXDOO\ GHSLFWV D
ILFWLYH WDQGHP PLVVLRQ ZLWK WZR VDWHOOLWHV FDUU\LQJ D
FRPELQHGSD\ORDG:LWKLQVXFKDVFHQDULR707&KDV WR
EH VSHFLILF VXFK DV WKH VDWHOOLWHV PXVW EH FRPPDQGHG
LQGLYLGXDOO\HYHQWKRXJKERWKVDWHOOLWHEXVHVDUHEDVLFDOO\
WKH VDPH 7KHVH FRQILJXUDWLRQ FRQWURO PHFKDQLVPV DUH
QRWDQH[FOXVLYHIHDWXUHRI9LUWXDO6DWHOOLWHEXWDUHVWURQJO\
UHTXLUHGE\WKH67(3SURMHFW,QWKHFRQWH[WRI0%6(LQ
WKHZKROH OLIHF\FOHRI67(3 IXUWKHUFRQILJXUDWLRQVQHHG
WR EH FRQVLGHUHG ZKHQ JRLQJ EDFN WR 3KDVH $ VWXGLHV
GHILQLQJ QHZSD\ORDGVDIWHU DOUHDG\ VXFFHVVIXO SUHFXUVRU
PLVVLRQVKDYHEHHQODXQFKHG
%HVLGHV WKHVH FRQILJXUDWLRQ FRQWURO PHFKDQLVPV ZKLFK
DUHLQWHJUDWHGWR9LUWXDO6DWHOOLWHVRPHVSHFLILFXVHFDVHV
DUH GHSLFWHG IURP WKH 67(3 SURMHFW ,W LV LQWHQGHG WR
LPSOHPHQW WKHPDORQJ WKHZD\ DQG WR UHIOHFW UHDVRQDEOH
DQG LQ WHUPV RI 0%6( UHSUHVHQWDWLYH DSSOLFDWLRQV ZLWKLQ
WKH YDULRXV SKDVHV RI WKH SURMHFW /DWHU LQ WKH 67(3
SURMHFW LW LV LQWHQGHG WRH[WHQG WKH0%6(GDWDEDVHZLWK
IXUWKHUIXQFWLRQDOLW\DQGLQWHUIDFHVWRWKHSURFHVVHVZKHUH
DSSOLFDEOH
)LJXUHVKRZVVRPHRI WKHFXUUHQWO\VHOHFWHGXVHFDVHV
IRUWKH67(3SURMHFW7KH\VWDUWZLWKWKHXVDJHRI9LUWXDO
6DWHOOLWHIRUWKHHDUO\&()VWXGLHV7KHGDWDJDWKHUHGDUH
WKHILUVWDUWHIDFWVLQWKHGDWDEDVH&XUUHQWO\ LW LVDVVXPHG
WKDWWKH3KDVH$SURGXFWVWUXFWXUHVFDQGLUHFWO\RXWOLQHWKH
LQLWLDO3KDVH%SURGXFWVWUXFWXUHV.H\ LQGLFDWRUVVXFKDV
PDVVHV GLPHQVLRQV DQG SRZHU FRQVXPSWLRQV PD\ EH
XVHGIRUDXWRPDWHGGHVLJQFKHFNVHJWKHXVHUFRXOGEH
QRWLILHG LI DSD\ORDGHTXLSPHQW LV YLRODWLQJ WKH UHIHUHQFH
SD\ORDGHQYHORSH
)RU 3KDVH % LW LV LQWHQGHG WR HQULFK WKH V\VWHP PRGHO
ZLWK LQWHUIDFH LQIRUPDWLRQ (YHQ WKRXJK VWDUWLQJ RQ WKH
OHYHO RI WKH IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH LW LV DOUHDG\
FRQVLGHUHG WR LQYHVWLJDWH LQWHUIDFHV RI WKHUPDO DQG
PHFKDQLFDO QDWXUH DV ZHOO 1HYHUWKHOHVV WKH LQWHUIDFH
LQIRUPDWLRQ RI WKH IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH VWRUHG
LQWKHGDWDEDVHZLOOEHUHXVHGGXULQJWKH3KDVHV&DQG'
IRU ,QWHUIDFH &RQWURO 'RFXPHQW ,&' JHQHUDWLRQ
$GGLWLRQDOO\LWZLOOEHLQYHVWLJDWHGLQZKLFKUHVSHFWVRXUFH
FRGHIRUWKHRQERDUGFRPSXWHU2%&PLJKWEHJHQHUDWHG
,WLVDOVRLQWHQGHGWRLQYHVWLJDWHWKHLQWHJUDWLRQRI707&WR
WKH GDWDEDVH IRU $,7 DQG RSHUDWLRQV )LUVW GLVFXVVLRQV
VKRZHG WKH LPSRUWDQFH RI QRW WR GXSOLFDWLQJ GDWDEDVHV
WKDW DUH DOUHDG\ XVHG LQ WKH *HUPDQ 6SDFH 2SHUDWLRQ
&HQWHU *62&+RZHYHU LWZLOOEH LQHYLWDEOH WRFRPELQH
WKHP ZKHUH DSSOLFDEOH WR PDNH XVH RI FRUUHFW 707&
GXULQJ$,7DQGWRSURYLGHLQGLYLGXDO707&VSHFLILFVRIWKH
YDULRXVPLVVLRQVGLUHFWO\LQWRWKHFRQWUROFHQWHU
),*85( &RQILJXUDWLRQ FRQWURO VFHQDULRV DV H[SHFWHG LQ 67(3 ZLWK YDULRXV FRQILJXUDWLRQVPLVVLRQV
DQGDSSOLFDWLRQVSHFLILFPRGHOVRQD\HWHYROYLQJVDWHOOLWHSODWIRUP
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:LWKWKH LQWURGXFWLRQRI WKH+RVWHG&RQWURO&HQWHU+&&
DW*62& FXVWRPHUVZLOO KDYH WKH RSSRUWXQLW\ WR GLUHFWO\
DFFHVV DQG FRQWURO WKHLUPLVVLRQ$ TXLFN LQVWDQWLDWLRQ RI
VXFK D +&& ZLWK VWDQGDUGL]HG 707& IRU WKH EXV ZLOO
HQKDQFH IHHGEDFN IURP RSHUDWLRQV LQWR WKH HDUO\ GHVLJQ
ZKHQLQWHJUDWLQJWKHFXVWRPHU¶VSD\ORDG
%\ WRGD\ 9LUWXDO 6DWHOOLWH LV UHDG\ WR SURYLGH WKH KHUH
GHVFULEHGJHQHULFV\VWHPHQJLQHHULQJ ODQJXDJH WRGHILQH
QHZ FRQFHSWV IRU 67(3 DV ZHOO DV WKH LQWULQVLF
FRQILJXUDWLRQFRQWUROFDSDELOLWLHV7KHILUVW3KDVH$VWXGLHV
RI 67(3 KDYH DOUHDG\ EHHQ SHUIRUPHG XVLQJ 9LUWXDO
6DWHOOLWHZLWKLQ WKH&()(YHQ WKRXJK WKHVH ILUVWDQDO\VLV
KDYH EHHQ GRQH XVLQJ WKH ROG SODWIRUP FXUUHQW RQJRLQJ
ZRUN WR LQWHJUDWH WKH&()XVHFDVHDVDFRQFHSW IRU WKH
HYROYHG9LUWXDO6DWHOOLWHSODWIRUPZLOOHQDEOH UHXVHRI WKDW
GDWD7KHFRQFHSWIRUGHDOLQJZLWKWKHIXQFWLRQDOHOHFWULFDO
DUFKLWHFWXUH KDV EHHQ GHILQHG DV ZHOO DQG LV VKLSSHG WR
WKH SURMHFW PHPEHUV WRJHWKHU ZLWK FRUUHVSRQGLQJ ,2
IXQFWLRQDOLW\2QFHWKLVVRIWZDUHYHUVLRQLVZHOO LQWHJUDWHG
LQWRWKHGHYHORSPHQWSURFHVVHVWKHQH[WFRQFHSWVZLOOEH
LQWHJUDWHG
7KLVLWHUDWLYHDSSURDFKSURYLGHVLQVLGHWRYDULRXVGLIIHUHQW
DVSHFWV RI 0%6( 5DWKHU WKDQ LQWURGXFLQJ 0%6( DV D
ZKROHDQGIRUFHHYHU\RQHWRFKDQJHWKHZD\WKH\ZRUNLW
ZLOOFRPELQHWKHH[LVWLQJSURFHVVHVZKHUHQHFHVVDU\LQD
QRQLQWUXVLYH ZD\ 7RGD\ WKLV LV DOUHDG\ UHIOHFWHG LQ
VHYHUDO GLVFXVVLRQV LGHQWLI\LQJ WKH QHHG RI DGYDQFHG
FRQILJXUDWLRQ PDQDJHPHQW IRU WKH KDUQHVV GHVLJQ 7KH
LGHDLVWRLQWHJUDWHDQHZKDUQHVVFRQFHSWE\UHXVLQJWKH
DOUHDG\ H[LVWLQJ IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH ([DFWO\
WKHVHGLVFXVVLRQVSUHVHQW WKH IXWXUHXVHFDVHV WKDWKDYH
WREHDGGUHVVHGZLWKWKHIROORZLQJ67(3PLVVLRQV
 6800$5<$1'287/22.
6XSSRUWLQJ WKH GHYHORSPHQW RI D VSDFHFUDIW RYHU WKH
ZKROH OLIHF\FOH QHHGV WKH VXSSRUW RI 0%6( 7KH EDVLF
LGHDVKRZVWKDW LW LVQHFHVVDU\ WRJDWKHUV\VWHPUHOHYDQW
LQIRUPDWLRQ LQWR D FRPPRQ GDWDEDVH 6XFK D GDWDEDVH
KHOSVWRNHHSWKHGDWDFRQVLVWHQW$GGLWLRQDOO\UHVSHFWLYH
,2 IXQFWLRQDOLW\ LV QHHGHG WR FRPPXQLFDWH EHWZHHQ WKH
GDWDEDVH DV ZHOO DV GLVFLSOLQHVSHFLILF HQJLQHHULQJ DQG
EXVLQHVVSURFHVVHV
'LIIHUHQW IURP RWKHU 0%6( GDWDEDVHV LQ WKH (XURSHDQ
VSDFH FRPPXQLW\ 9LUWXDO 6DWHOOLWH WULHV WR DGGUHVV WKH
ZKROH OLIHF\FOH RI D VSDFHFUDIW 7KH '/5 LV LQ D XQLTXH
SRVLWLRQ RI SODQQLQJ GHVLJQLQJ FRQVWUXFWLQJ DQG ILQDOO\
RSHUDWLQJVSDFHPLVVLRQV7KHUHIRUHXVHFDVHVIRU9LUWXDO
6DWHOOLWHFDQGLUHFWO\EHGHULYHGIURPWKHVHSURMHFWV6LQFH
LWLVDOPRVWLPSRVVLEOHWRIRUHVHHDOOUHOHYDQWXVHFDVHVIRU
VXFK D GDWDEDVH 9LUWXDO 6DWHOOLWH LQWURGXFHV D QHZ GDWD
PRGHOEDVHGRQDJHQHULFV\VWHPVHQJLQHHULQJODQJXDJH
7KLV QHZ ODQJXDJH HQDEOHV GHILQLQJ FHUWDLQ FRQFHSWV
FRQVLVWLQJ RI GDWDPRGHO HOHPHQWVDQGFRUUHVSRQGLQJ ,2
FDSDELOLWLHV7KHVHFRQFHSWV FDQEHEXQGOHG LQWRYDULRXV
GLIIHUHQW 9LUWXDO 6DWHOOLWH YDULDWLRQV DOO ZLWK WKHLU VSHFLILF
&'0 FRQVLVWLQJ RI WKHVH FRQFHSWV EXW VWLOO RSHUDWLQJ RQ
WKH VDPH V\VWHPPRGHO )LQDOO\ WKLV IXQFWLRQDOLW\ DOORZV
LPSOHPHQWLQJ9LUWXDO6DWHOOLWH LWHUDWLYHO\DQGDGMXVWLQJ WKH
0%6( SURFHVV WR WKH QHHGV DV WKH\ DUULYH UDWKHU WKDQ
WU\LQJWRDGGUHVVWKHSHUIHFWVROXWLRQVWUDLJKWDZD\
67(3LVRQHRIWKHILUVWSURMHFWVZKHUH9LUWXDO6DWHOOLWHLV
LQWURGXFHG DV 0%6( WRRO IRU WKH ZKROH OLIHF\FOH RI D
VSDFHFUDIW67(3LVDFWXDOO\QRWMXVWRQHVSDFHFUDIWEXWD
ZKROH IDPLO\ RI PLVVLRQV EDVHG RQ WKH 67(3 VDWHOOLWH
EXV 7KH FRQILJXUDWLRQ FRQWURO SUREOHPV WKDW DULVH ZLWK
VXFK D PXOWLPLVVLRQ VHWXS DUH LQHYLWDEO\ UHTXLULQJ
DGHTXDWH WRRO VXSSRUW OLNH 0%6( :LWKLQ WKH 67(3
SURMHFW9LUWXDO6DWHOOLWH LVDOUHDG\XVHG WRJDWKHU WKH ILUVW
V\VWHP PRGHO GXULQJ WKH FRQFXUUHQW HQJLQHHULQJ VWXG\
EDVHG RQ WKH ROG SODWIRUP EXW WKHUH LV DOUHDG\ VRPH
RQJRLQJZRUNWRLQWHJUDWHWKLVLQIRUPDWLRQDVDFRQFHSWIRU
WKHHYROYHGSODWIRUP$VSHFWVRIODWHUSKDVHVVXFKDVWKH
IXQFWLRQDO HOHFWULFDO DUFKLWHFWXUH DUH DOUHDG\ GHILQHG LQ D
FRQFHSWDQGVKLSSHGWRWKH67(3SURMHFW2QWRSRIWKDW
LWLVSODQQHGWRLQYHVWLJDWHWKHLPSDFWRIPRGHOHG707&LQ
$,7 DQG UHXVLQJ LW LQ RSHUDWLRQV WR LPSURYH GHVLJQ
IHHGEDFNIURP*62&EDFNLQWRWKHHDUO\GHVLJQ
)URP FXUUHQW GLVFXVVLRQV LW EHFRPHV DOUHDG\ DSSDUHQW
WKDW WKHUH DUHPDQ\PRUH XVHFDVHV WR EH DGGUHVVHG LQ
WKH IXWXUH 6RPH ZLOO EH LGHQWLILHG ZKHQ WKH 67(3
VDWHOOLWH EXV LV HYROYLQJ VRPH RWKHUV VXFK DV KDUQHVV
PDQDJHPHQW LV DOUHDG\ HQFRXQWHUHG WRJHWKHU ZLWK
FRPSOH[ FRQILJXUDWLRQ FRQWURO SUREOHPV0%6( SURPLVHV
DQVZHUV LQ WKHVH DUHDV DQG ZLOO GULYH WKH UHVHDUFK IRU
9LUWXDO6DWHOOLWHLQWKHXSFRPLQJ\HDUV

),*85( 2YHUYLHZWRWKH0%6(LPSOHPHQWDWLRQLQWKH67(3 SURMHFW%HJLQQLQJIURPWKH&()VWXGLHV
9LUWXDO6DWHOOLWHZLOOEHXVHGWRDFFRPSDQ\WKHGHYHORSPHQWWKURXJKWKHSKDVHVXQWLOWKHVSDFHFUDIWLVEXLOGDQG
UHDG\WRRSHUDWH
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 5()(5(1&(6
>@ (&66 6HFUHWDULDW (6$ (VWHF (&66067&
6SDFHSURMHFWPDQDJHPHQW3URMHFWSODQQLQJDQGLP
SOHPHQWDWLRQ (XURSHDQ 6SDFH $JHQF\ (6$
1RRUGZLMN1HWKHUODQGV
>@ 1$6$ 6\VWHPV (QJLQHHULQJ +DQGERRN 1$6$63
5HY1DWLRQDO$HURQDXWLFVDQG6SDFH
$GPLQLVWUDWLRQ:DVKLQJWRQ'&86$
>@ ) 'DQQHPDQQ DQG 0 -HW]VFKPDQQ 7HFKQRORJ\
'ULYHQ'HVLJQRID6FDODEOH6PDOO6DWHOOLWH3ODWIRUP
LQ 6PDOO 6DWHOOLWHV 6\VWHPV 	 6HUYLFHV 6
6\PSRVLXP9DOHWWD0DOWD
>@ (XURSHDQ 6SDFH $JHQF\ (6$ 2&'7 &RPPXQLW\
3RUWDO >2QOLQH@ $YDLODEOH KWWSVRFGWHVDLQW
>$FFHVVHG@
>@ (&666HFUHWDULDW(6$(VWHF(&66(70$
6SDFH(QJLQHHULQJ (QJLQHHULQJ GHVLJQPRGHO GDWD
H[FKDQJH&')1RRUGZLMN1HWKHUODQGV
>@ 0'HVKPXNK5:ROII30)LVFKHU0)ODWNHQDQG
$ *HUQGW ,QWHUDFWLYH ' 9LVXDOL]DWLRQ WR 6XSSRUW
&RQFXUUHQW (QJLQHHULQJ LQ WKH (DUO\ 6SDFH 0LVVLRQ
'HVLJQ 3KDVH LQ WK &($6 $LU DQG 6SDFH
&RQIHUHQFH'HOIW1HWKHUODQGV
>@ 96FKDXV07LHGH30)LVFKHU'/GWNHDQG$
*HUQGW $ &RQWLQXRXV 9HULILFDWLRQ 3URFHVV LQ
&RQFXUUHQW (QJLQHHULQJ LQ $PHULFDQ ,QVWLWXWH RI
$HURQDXWLFVDQG$VWURQDXWLFV6DQ'LHJR&$
>@ (&666HFUHWDULDW(6$(VWHF(&66(70$
6SDFHHQJLQHHULQJ6SDFH6\VWHP'DWD5HSRVLWRU\
1RRUGZLMN1HWKHUODQGV
>@ (XURSHDQ 6SDFH $JHQF\ (6$ 9LUWXDO 6SDFHFUDIW
'HVLJQ >2QOLQH@ $YDLODEOH KWWSZZZYVG
SURMHFWRUJ>$FFHVVHG@
>@(XURSHDQ6SDFH$JHQF\(6$(*6&&(XURSHDQ
*URXQG 6HJPHQW &RPPRQ &RUH  >2QOLQH@
$YDLODEOHKWWSZZZHJVFFHVDLQW >$FFHVVHG
@
>@0 3HFFKLROL $ :DOVK - 0 &DUUDQ]D 5
%ORPPHVWLMQ0& &KDUPHDX0*H\HU & 6WDQJO
3 3DUPHQWLHU + (LVHQPDQQ - 5XHWLQJ 3
$WKPDQQ : %RWKPHU , .UDNRZVNL 3<
6FKPHUEHU ) &KDWWH 3 &KLUROL DQG 0 3ROHWWL
2EMHFWLYHV DQG &RQFHSWV RI WKH (XURSHDQ *URXQG
6\VWHPV&RPPRQ&RUH (*6&& LQ6LPXODWLRQ 	
(*6( IRU 6SDFH 3URJUDPPHV 1RRUGLZMN 
1HWKHUODQGV
>@20* 6\V0/  57)  $11(; &  4XDQWLWLHV
8QLWV'LPHQVLRQV9DOXHV48'9
>@9 6FKDXV 3 0 )LVFKHU DQG $ *HUQGW 7DNLQJ
$GYDQWDJHRI WKH0RGHO$SSOLFDWLRQRI WKH4XDQWLW\
8QLWV'LPHQVLRQDQG9DOXHV6WDQGDUGLQ&RQFXUUHQW
6SDFHFUDIW (QJLQHHULQJ LQ 3URFHHGLQJV RI QG
$QQXDO ,QWHUQDWLRQDO 6\PSRVLXP RI WKH ,QWHUQDWLRQDO
&RXQFLO RI 6\VWHPV (QJLQHHULQJ 3KLODGHOSKLD 86$

>@0'HVKPXNK96FKDXV3)LVFKHU'4XDQWLXV9
0DLZDOG DQG $ *HUQGW 'HFLVLRQ 6XSSRUW 7RRO IRU
&RQFXUUHQW(QJLQHHULQJLQ6SDFH0LVVLRQ'HVLJQLQ
,63( ,QWHUQDWLRQDO &RQIHUHQFH RQ &RQFXUUHQW
(QJLQHHULQJ7ULHU*HUPDQ\


>@96FKDXV -0OOHU30)LVFKHU5:ROII DQG$
*HUQGW &ROODERUDWLYH 6DWHOOLWH &RQILJXUDWLRQ
6XSSRUWLQJ &$7,$ ([SRUW LQ 6(&(6$ /LVERQ
3RUWXJDO
>@6FRSH6HW  7KH 7RROV ([SHUWV 0DSSLQJ DQG
LPSRUWLQJ &DWLD 3URSHUWLHV >2QOLQH@ $YDLODEOH
KWWSZZZYVG
SURMHFWRUJGRZQORDGVVGHYLGHRV&DWLD,PSRUWVZI
>$FFHVVHG@
>@3 0 )LVFKHU + (LVHQPDQQ DQG - )XFKV
)XQFWLRQDO 9HULILFDWLRQ E\ 6LPXODWLRQ EDVHG RQ
3UHOLPLQDU\6\VWHP'HVLJQ'DWDLQWK,QWHUQDWLRQDO
&RQIHUHQFHRQ6\VWHPV	&RQFXUUHQW(QJLQHHULQJIRU
6SDFH $SSOLFDWLRQV 6(&(6$ 6WXWWJDUW  *HUPDQ\

>@' 6WHLQEHUJ ) %XGLQVN\ 0 3DWHUQRVWUR DQG (
0HUNV (0) (FOLSVH 0RGHOLQJ )UDPHZRUN %RVWRQ
86$3HDUVRQ(GXFDWLRQ,QF
>@20*0HWD2EMHFW)DFLOLW\02)&RUH6SHFLILFDWLRQ
9HUVLRQ
>@20* ;0/ 0HWDGDWD ,QWHUFKDQJH ;0,
6SHFLILFDWLRQ9HUVLRQ


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